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E\olution 
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"  Iilventoi-.s  at  Work." 


KIJLAI.  STKI"S   I1A\-E  UXEtjrAl.  VALl  !■>. 

h '":;':"""  '".'■.^•^'•^-  '-""'■  'l-f  "11  >mf  hli,.,s  hi,,,,     w 
M't  the  stn.ie  that  ,.„r,.ies  hi,,,  ove,-  hi.s  th,-,.s ,1  i,  „f  v'lst  v 

incle..!    «11  h,»  tl„.„.sm,As  „f  „ther  steps  «v,,.  taken  hee,„rs,. 
he    last   striae    of   al,    «o„l,,    ..,„,    j,.'  ,,;,    „„,,„;    ;     "" 

n?: ;;: ;  ■'^?■™'^7"  ^'"■'*'--  -^^  -"' »-  >--:„. 

on  .,  «mter  nisrht.  s„  wilh  a  ,niner  as  he  seeks  mnne,-  i„  n 
«lv>e  ot  ,l,s,ant  Arizona.     n„,„.  „ft„  „,„„.  2     '!Z       v 

r,.spe,,,.r  delv,,,.  thr,„„h   worthless   li.nesto  ...   2  ;, 
tt.  rewards  tl,at  they  have  often   known   before      T  ' 
antl  eo„,tort  of  his  fathers  honse  are  an  oMstorv  tt    ^h 
Oreen    Monnta,,,    b,,v:    he   has   enjoyed   the,.,   everv   w„ 


1 25421) 


A   STRIDE   I.VTO  TEKBITORY   WIIOLLV    NEW. 

repf tin'   "TT"' "''■,"'    '"""'^    """'    -..lebration   than 
r  ptating  a  f™,i,ar  task  for  its  wonted  recompense    is  the 

{:r.r  ;cr  i  ''::^ --tr '  \:^t^  ^'»- 

example  .  the  kinCin,  of  tire,  ^it'first  "l     t  Tn^:™! 
b>    pnnntjve   man    only   i„    its    bestowals    by    aeei.lent      A 

welcome  .low  of  lava  ^trJ!:!: ^.::r:,^:^- ^^ 
boons  snnply  golden.     Flame  meant  comfort  in  w  "er   1,VM 

these' .tt™,!!:  riirir' '^^'"f  ''"'"''■^'-  ^" 

"fa    liiL    eariKst    numan    wants-     t  nmv  Kn 
assumed  that  they  were  among  the  first  to  be    ati  L      ' 

F.re  was  first  struck,  in  all  likelihood,  bv  ela^hbt  flint 
agamst  fl.nt.     ,his  stone,  widely  scattered   n  Wa  k  b  d'   had 
for  ages  been  shaped   by  collision  into  axes  an  1  h  tiers 
to  fl™  tb  "T"-"?"^"-     1°  ^*"king  one  flint  upon  an^S 
to  form  the  edge  of  a  weapon  or  a  tool,  the  stone  shot  on t 
sparks,  just  as  an  old-fashioned  strike-a-light  doe"  now     A 
a  moment  memorable    in    human    fortunes     some  of  t/ 
sparks  fell  upon  dried  leaves,  sun-cracked  pith  T 
a  CO    bn,,^    ,,  ,         „„.„„„  ^^  — ftk^of"  n\X 

oetore      but    this    time    it   caught    the    eve   of   a   man    wl,n 
remembered  the  precious  gifts  that  chanc.fires  hli  b^^to:'; 


fire  «,s  of,,.    '    ,/  '  '"''.'■'"■•''"»««  "nt,!  1„.  produeecl 

lik.l   m  2,"  h       '       ?•  ■  •^"  ""■'■'■""^"'  "^•T'i»iti''n  thi., 

«t.p?h   ',.,.,"'';•'''""  ,""^  ^"'''"^''  *»•  "  -—ion  of 
pen.™       ,  .    r  '  '■■",'"  ""'  •"""  ^y  «  Ji^'""^'-.'  scarcely 

.-:'l"";r,;:" ^'"■^•'- •'"•«-.- "'«.-,, 

workor  was  nu.sc.,,!,,,-  m,,l  prrsistcnt      \  driM      T         ,  . 

FROM    .MASTL-RV  OF  K„R.M  TO  MAKTERV  Of  SI.-BSTANXE. 

Whatever  the  means  l,y  wlii.h   man  first  created  flam,, 
"m    ,    Ift       j;"';™"""  "V"  ''"''  '""'•'  '-  «-'  '-'died 

il::^^  it" :r«r !:;::' 1-  ^Y/" '-  "^"^^"-^  *"^* 

'"ii   „,ip  rjK.  smag:,.  leaped  from  the  nrovinep  nf 
n1  '■  r^'Tr  '"^  ''■""   "'"'  «"r'hen.s„„.   of  Par„,'a„d 


"  I,!;':,:;:;' ;':?■'"■' V':'"  "''•'"''' -i"-»-^'-i!" 

All  t|„.  ,|,.t„„..s,  «■„„  |,v  ,1,,.  „n-,„.„  „,  ,,,  ,„„,  J     1^ 

2  ;;':r ''''''"';'''": •"•"'■"'•" ""»^-"' ■ > 

h.    .,n,        .    ,  '       '"   '"""'•"  '"■*■'""■  ""l^""""-      Will.  H>v 

kei ';;,;;'" ",  '■"•-  !■"" « "  ••-"■■•  '•-,  .i,,,  ,i„. 

"PPtl.     It     tCM,k     |„     ,1     |,|„„„.,|,     ,1  f  J. 

n.,1.    I„.||„„-,,   ,r„„   „r,.  yi,.|,l,.,|   iron.  „„,!  ;-|„.ss  «■„.  ,.,,.„t,.,l 
l.e,r  w„r,..s  to  „  kiln  ,„  I,..  ,,„k„,  ;„  „,  ,„.„.,.  „..„^  \ ',;  '   " 

r:;:rr '"i' '■■" '"'"■"""' ■''''^" 

'".nik.n.i    p„t    t„.rtlu.r,     „.h,.„    we    see    that    ,.o«l-fe,l    1 1^1 
.    un.„e..  „„,,  smelteries  „ive  „s  the  iron    "uaZ^J^'^ 

^:,:;;'"'V";f 7"i" <^- eve,,- stn,et„™i '.  r^ 

l>.)l  1  to  „sk:    Co„|,l  ,„„nkin,l  impress  a  servant  still  miM,  ier 

«n,    n,ore   hi.hlahle  than   Ha.ne-     Th ."•-'' 

to-,ia.v  we  are  ,„  the  thiek  of  ,h„t  sul.h.inj;. 

THE    KIRK-rsKR    ,s    CiRAm-ATE,,    As    KI.KCTRirux 

silken  fibres,  or  hits  of  ilimn       \„  n         .      ,.  ^ 

«Hyo«eh,.,assha:;:::;';,r;:;e:;r:::  :rrr 

viiHlows  weather  proof.  I,  f„rther,„ore  he  t  ,,;  ,e  s"'  , 
.leteetive  e.ves;  it  sharpene.l  an,l  hroa.lenea  the  "a",  o 
astrononie..  mu-rosoopists.  photographers.    Gla.ss,  1  ke        her 


:L::r;::::r;t:-j;r:;i":,,;:;:r::- 

•'-  «xi|'.   .»  n,„v,..l   n,|,i,|i,.  „,„i,„,   ,   ,,,,,  „/,;,"„ 

sfir,r;t '•-:■=;;.;:;  rTi£""s 

:^  x;;\::rj:;::;::::-,;;:!;;;r,;-;. 
i;;;r;;r::;v::;:;;:;r,ris:r;:^:}'; 

hrH.ss  m,(t  iron  for  his  ;-nirn,.u„,-L-    i.;    .■    .•  •,  '" 

s:i-;i,i-. "■'.'-"":;':;:::-■£ 

maclm,,.,  its  n„„..  „as  narrow    „,„,  ]u     L,'    ""    '''■'•":"•"' 
rafhor  than  nsoful.     Th,.  ..lew,-.-       Is  s      ''     ,"';■■"  ''""'"" 

tho„.s«n<l  v„r,ls  of  „ir,.  ,l\  .  """"•''  "■"''••'^^'  '' 

eiu'i-Kv  triHirifr  in  volnm,.  dcsnit,.  its  ..lint        "'""S-'lit   h.v  ,,n 

He,.,H..i,,  h.  sent  forth  i;';:i;:;;,;;^;  ::;;:*•  j^-M 

flovv,n«-  as  the  water  that  turns  a  mill-wheel ;  ^         "'"' 

El.ECTRICITV  AS  A  STRKAM. 

Ainon^'  the  men  «h„  pon,l,.,.„|  this  .|Mestio„  w,,  ,<„!.      ■ 
an  Ifahan  physician.     In  175!l  he  ohser  e.l    I,  t  "' 

tcnehea  at  one  e,nl  the  nervvs  of  a  Ussee  ,  f :  "  "''^  '"  " 
"ther  en.l  the  n.nselos  of  its  le,-  e  .Z^  l"  "'  "'"'  "'  •'"■ 
When  he  „.se„  two  wires  of  di  .'  Z^Z^T"""'  •"■'"•"• 
«ere  re.lonhle.l  in  vi.or.  ,le  had  rem  ;tthr  "'•''"'" 
^•'"^-"■' 'he  spar,  of, ,ee,rieai:t,"jr  ;,;:;- 


I  his  .■«,.,.(  „  ,.l..,-tric,il."    V„|t,,,  „n<.tti,.r  Italiun  phvsinmi, 
t""k    th,.   n..xt    KH.ut    Ntep;      he     ,,i|«l    n    writ's   i,(   disk, 

"'""""'■'•'■  "'I*''"-  ""^1  ■'■'<"■ Ii  «'|.«rat,.,l  fr„in  t|„.  ,„..xl  hv 

'■"III    MMMslrn..,!    ill    an,l,il„t,.,|    „„|„r.      Kn.m    this    pih.    l,".. 

"'"•""'■'I  Hr,.|n,.ity  „s  ,1  nirivnl.  iii»f.i,l  .if  as  ii  siK ssimi 

"t  irrr-iihir  ihn.l.s  frmii  whirling  «hi.ss.  Thru,  aiul  not  till 
""■"■  'l"l  .•l.vln,.it,v  ,„„„■  r,M.||,  i„  ,i„,  „|„,„,^,  „,.  ,„„„„„ 
"U:  til.'  hiaz,.  Hhiih  iriaiiilaiii.s  itsi'll'  fniill  u  stoir  „f  fll.'l 
l""l  I"""'!  its  |.arall,.l.  In  18(10,  „n  th,.  thresh,.!.!  „(  tli,.  nin... 
t.vnth  .■.ritiii-y.  V.ilta  ^n^atly  inipn.v..!  np.m  his  pil...  I,, 
.•a.'h  ..f  t..n  p,.r.-..|„in  cups  h,.  pla....,l  a  strip  of  silv.'r  an.l  a 
I'l'il"  "t  /in...  halh..,!  in  .in  a.-i.l  s.,!,iti„n.  Th,'  ciirnnt  n.,»- 
J.'.Mi,Tat..,l  was  fairly  iinif.inii  in  ll.,w:  and  ..v.tv  v.iltai,.  .•.•ll 
smi-..  <|,.sit-n..,l   is  in  .■s.vn.v  „„„.l,  t!i,.  sain.,  ap'paratiis      T„ 

^  ",'♦"■  »'"■>•'■'■">•.•.  «.•  a nl  th..  Imnnr  .,f  r..arinu'  th..  s...-.,i„| 

n,il,.-st,,n..  „f  ,.l,.,.tri,.al  a.lvan.v.     Th..  IliNt.  as  ^y,■  hav..  s..,.|i 

ams,.  wh,.n   th,.   fri..ti„nal   ina,-liiii..  was  p..rt....t...!,  sh inu- 

s|iarks  akin  t..  Ih..  liditniiiir  ..f  th..  sky. 

NKW  ClIKMICAI.  KPFKCTS  AND  A   NKW  I.lllllT. 

S.i.,n  art..r  V.,l|as  friiiinph.  hii!;,.  vnltai..  hatt..r;,.s  wviv 
.a.s.s,.„il,l,.,l  thr„Ui:h,.„t  Knrnp...  attaining-  «r..at  v.,!i.n,..  „f 
nirn.nt.  ami  rising,  to  int,.nsiti..s  «hi,.h  H-,.r..  ..xtr..|n..  f.,r 
th.,s,.  ,.arly  ,lays.  At  first  ,|„.  tasks  assign,.,!  th..„i  «•.■,■.. 
chiefly  ch..mR.al.  \i,.h.,Ison  parted  wat,.r  into  hv,lr„.-cn  aii,l 
"x.ys,.n  ^-as,.s.  Davy  scparat..,!  s,„li,„n  from'  so.la  am! 
potassiinn  fnan  potiush;  cl,.,.tri<.ity  first  fns.-d  ,mch  salt  an,! 
then  .iost!..d  its  inol,.e„les  apart  into  atoms.  Daw  ,,a.ss...l 
fr..m  chemistry  to  illuminati.,„.  He  c.,„siriiet..d  a  lamp  int., 
whose  carhons  he  s..nt  a  powerful  cnrr..|it,  creatiiiir  an  ar,. 
of  <  a/.lin(r  hri!!ian,.y,  the  par,.,it  of  every  similar  are  sin,.,. 
pr,R!ii,...d.  He  it  olLserved  Hiat  the  temperatiir,.  of  th,-  Daw 
are  siirpa.ss,.d  that  ohtainahle  fnmi  nnv  fn,.l  .Wviii..  ,..,rl'v 
promise  of  the  ele..tri,.al  fiirnaeos  now  so  important  "n.-'t  ii's 
onee    a„„in    r,m.!..r    an    ae,.oi,iif    of    tlie    ,lel,t    d„e    In-    the 


( 

H..,.tri,.i,„,   ,„  „„.   ,in..,H,.r      Kv.ry  ,„,., ,„„  ,„•  „   , ,i,. 

;:""™  ""•'■" f™"  »'.«l,il .n.l„.r  hi,,.,  n.nn 

-      nn,,,,.,.,    „v,.„,,    ,„„,    ,i„„    ,,„„,    ,„,,,         •     » 

nml  Hii„l  l,„„|,„„rk  „f  ,.|,.,.tri,.„l  ,.„n,|,„.st. 

t:i.,:(Thicitv  k,i,i.m  kiiu: 
■       Th..«.  ,,(■  „.s  wlms,.  n„.„,„ri,.s  k-„  l„.,.kw„n|  r,„.,v  v,.„,s,  ,,,„ 

nv„ll    „h,.n    th,.    v,,lt„i,.    ,.,.11    «„s   fh,.   s ,v,.ll-.„rinL-   , 

';""'^"-""; •"-•>■■     As  n „v  „s  ,g-o  „„.  ,.  i^r  r 

r™:^::™2.,„^::" ;:=-„=: 

««  ..n,.,  wns  I,„t  .,„,.-tw,.n,i,.,h  pn       ,s  ,.„.s,h,     T    s  ol       T^. 
of  ox,™vn.„„,.o  f„r  eoon„n,y  tnrno,.  „p„n  one  o      h        Isf 

in  ]8.(),  „„t,op,,  that  a  ,.nmp„.ss  no..,ll,.  ton,l,.,l  to  niaeo  its,.If 
across    a    nearby    wiro    eonu.vinjr    .•l,.,-t,-i,.itv     \n    „i    ! 

.n,   in,l.    M,ll   ,,l,.,,r„.,ty  „,,,„.„,   ;„  «   „.,.^^  ■ 

rot„t,.   ,,   ,n„,„„t..      „„    f,„„„,    y,,^   ^^   ,^^_  answ,.         I, 

cnrr,.nt  l,..,n..  „,„,„.  pr..p„rtion,^d  ,o  tho  oxpon.     1    oil 
turn.n,  a  s.nall  „,a,„,.t  „,t,,  hi,  ^an,,  eo,„,,  ',."      t.  ,  ,itf  o 
e^eetnn.ty.  a  po«vrf„l  on.ine  ,.o,„,,  oasilv  spin  nanv  1 
magnets.  an,I  yield  an  enormous  onrront.     Thank    "hen     .V 
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•Jam...,   \V„tt.   „.h.,  had  greatly  i„,pr„v,.,l   tl...  stean,   ent-ine 
""..v..  „.nv,.r  i>„„,  f„els  instead  of  cstlv  .inc.    o .U    n  w 

.    1  s     ,      s.„rs    ,nH,-  .„.  driven  n,„  „nly  by  he„t  ei^ine^ 

.™:::;;™^:j:::.,-t:-:-;--;™;;-tedi.t,..d„. 

■n  ..K.  w,.Hd.  however  .s„,a,l.  if  faiWv  I,;;;;,;,  """■'^-""^^•'■- 
-PPor  for  eondnetors.   p„re  iron   for  th.       , ,.         "'    7"^ 

=:ri''T-:;— ,:-*;= 
=;:■  ,r-=r;-rsr  Si- 
;:r:;':;s,irsr ■'"'-= 

WR   .«,GHT,KST    A.VD    .M„.ST    VER.SATII.E   SL■RV^^■T 

exh^l^ti'::^  ™d!:::;  r"  ^'""''-  ■"  ■"■"""">>■'  -  t^eir 

the    like.   X^     "dn      nr"""r  '"  '"''"'"'  ""'«--■  -l 
eleetrieeurrl  ,,,'•", ''''™"'^«    ^""    ■"•"I'-t-"    <>? 

O-es  a„  ,„a,  t  e^erd-    ^C  /^llTr   a::;^  ^'^^"''^ 
"neonnted    tasks    far    l.yond    the  t  "'  H         T    """' 

inKenionslv   emnloved       An      , '"' .  *""''*^    "t    Hame    however 

twoh„nd;ed„,^:s;;'„.ot  ;rH;,;"r'\;"^ '-  ""■^'^ 

»t   a    toneh.    an,l    f„,|v.    into      e„      „  '  t      .^*  ,'^"'»■<'rtiWe 

.ehemieal  stress.    A  erudhle    r  an  1;  ^^ir     Tt''  "" 

™ndnetors,  nta.  he  heated   ..,  .::U^%;:'trt"Z 


« 
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Jrawbaek,    attending   «r..     (;„„„„,,i„„    „„,„,.,   ^„^,^_^   „„^ 

tr  .   ,  "^    ''""'"*-'^'   "    ''™»''-l   ■»«•-"'.    or   oppose   au 

mtended    .hemioa.    .ban,...      At   Ni„«„™    Falls      l"  E     G 

„    r  ',         ■"   ",'  '"'"*   '■-'">v..i«K.e,   to  a   for.     fo 

;    -...    -a-halt  tm,..s  as  nm.h  ill,m,i„atiu„  as  oarlK-n  thr'ea.k 

he  fla  „„«  ares,  hneally  ,.,.„,l,.,l  f„„„  „avvs  anMmn 

"re  vastly  more  eeonomieal.     The  (■,„„„.r  He«itf  , 

«r:i^i.t;;;i;;i:;,,,;;:„,  "'■».«-■«... 

T'et   us   now    brieHv   "Ian....   ..t   ♦;. 

1    t  •  -i     „  ""lo.i    fjianee   at  the   servici^   wrought   hv 

S::^^z '%  "t T'l-  "■  "•™^-  '^""-^ "'« -^™  «-i 

iwirinifs   Here   eftecteil   a  most    whollv   hv    l,„..f       t     , 

the  hardsh.p  and  distress  imposed  by  the  use  of  fi        E let 
P  aters  were  at  first  content  fo  deposit  mere  films  otVZ 
s  Iver,  or  n.ekel  npon  tableware  and  the  like      Tcrul  ' 

repia:;-,  tli::tir:;;  i;„:  ^z.  '7r  r'  '■""- 

™eroaeh«<  npon  the  fonndrv  blae:     p.,!;;:,-!''''", ''•;"';'' 
the  printer,   in    bnildin.st;t„esf,:rs:;''"^e: 
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;«tc"r^::^r  '"t-:  ''''"''  """^-^ '- 

hour,  nf  r,       °'^/""  ™"  "I'lalize  hours  of  moderate  with 
and7il        '•™:  ''•^"""'^-    ^""^'"^^  of  'he  same  kind  small 

O  w'  ""r?"     "'"^""^  "■'*  '•'''»'  eontroUabilitv. 
en^bee:^  CT  '1™"''  ""  '^""'^^'^  ''^  -^'^"anies  and 

dteTolh  tJ"",-?'^^  '""■^^^^■^  ''™™'-"  «"  this  ."'siSa™ 

otTin':"  Zitv^''^ '''-' "'  '^'"--  ^•»'  -^'hir  h::Vh 
ar„u;"A;r;™^id:  vheTer^i;:;;?  ^™"'  "•"^■^ '°  "■"- 

and  henoe  are  n;rro2  liSed  Itheir  "l^'"'''''. '""' 
«reatlv  does  the  manner  ro^e  "s  he  fin'rV'T'" 
messages  take  win,  better  i'n  daAne  iTfaJT'''"' 
sunshine  or  clear  weather.  '  "'    *'"'°    '" 

ELECTRICITY  AS  A  REVEALEB. 

Electricity    lights   the    lamp    of   research    the    while    it 

of  glass,  strongly  electrified,  have  broken  down    T    ^ 
contents   into   corpuscles   which   they   c       '"cL   ^^rt" 
aver  that  electrons  bearing  positive  electricih!  ^ 

with  a  hydrogen  atom  "ZioTmtZ"''"'''"''''''' 
negative  electricity  are  but  one-tSid^^th  le^'^h^" 
eh-ctrons.  whether  derived  fro.  iron,  eopper,'or  oth  r  1^2 
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'•al  "  element,"  arc  alike.  Fire  gave  the  chemist  command  of 
molecules  and  their  constituent  atoms;  eleetrieitv  empowers 
him  to  resolve  the  atom  itself  into  what  mav  he  the  ultimate 
units  ot  nature.  Twenty  years  ago  i.e  called  a  pine  hoard 
opafiue.  To-day  the  ra.vs  from  a  negative  electrical  pole 
dart  through  the  K,m,\  almost  as  readily  as  sunshine  throu.>h 
a  wuidow  pane.  So  ,lo  rays  from  thorium,  uranium,  ami 
radnim;  some  <,f  tli,>se  projections  consist  in  material 
particles,  so  that  they  wholly  differ  from  etheival  waves  of 
common  light. 

These,  and  eipially  novel  kind,  of  radiation,  have,  within 
the  past  ten  ycvirs.  ilisc-losed  themselves  to  the  electrician 
Here  an  indispeusahle  aid  is  an  clectro.scope —  little  more 
than  two.  leaves  of  gold-foil,  brought  to  divergence  or 
approach  l,y  like  or  unlike  polarities.  Kxaniiiied  l,v  thi., 
device,  radium  uncovers  a  most  complex  structure,  vieldin.' 
emanations  of  highly  contrasted  finalities.  Yet  more-  tlie 
interatomic  gyrations  of  radium  are  estimated  as  far  surpa^i- 
mg  the  most  intens,.  chemical  energy.  It  is  computed  that 
an  ounce  of  radium,  were  its  internal  motion  fullv  utilized 
could  lift  ten  thousand  terns  a  mile  from  the  earth  It  is 
I'elieved  that  hydrogen  and  other  elements  contain  a  like 
w-ealth  of  motion.  What  thus  far  remains  hidden  is  a  means 
of  tapping  these  stupendous  reservoirs  of  power. 

It  nas  long  been  surmised  that  the  more  complex  elements 
of  chemistry  have  been  evolved  from  the  simpler.  Recent 
investigatmns  support  this  view.  Sir  James  Dewar  has  pro- 
duced helium  from  radium:  Professor  Frederick  Soddy  has 
derived  helium  from  uranium.  Uranium  is  deemed  to  be  the 
parent  of  radium:  and  radium,  when  its  transformations 
are  at  an  end.  is  believed  to  termir-ite  its  career  as  lead 
Not  only  does  the  "atom"  thu-s  appear  to  be  divisible  but 
the  "elements"  themselves  are  held  to  be  transmutabl'e  .so 
that  the  ancient  creed  of  alchemy  is  revived.  As  :i  corpuscle 
rushes  along,  at  a  speed  approaching  that  of  light,    ts  inertia 
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ilKTl'H!j|..s     with     its     vcllii'ltv  ■(     ■ 

"ith  .niU  still  nmn.  ,•,.«.:,,",',,,""  """"  ""'""^"'"'    '»«« 

«i"«l   in   tl„.  ..ti;.r    Itt  :,  '"  ""'•^'  "  "'■'•'•■»  "f  knots 

"■-trie   rav   'th  s    r'v™      tr'T  *""'  "  '"•"  '■"■•"■  ">«t  the 

.       hn-.  w.n.  «■„,„  t„  ,.,..„„,  „s  ,„ti:l,;r'   '"  ""    "^"'  "*  ""- 
•»'iil   let  lis  r('iiii-.ili|.r  th-it   It  ;.    i 

-«t.fiii,  i,„v..  ,Lu ;  ,    ;  :::";'^"'™  '^^"'•".  <'-«h 

«> '-k.,1  motiils,  who  .,,.''''■.'■••'■■'';•     """  "•"• 

m«.'ii,.ts  „n,l  o„ii.,i„,„rs    tint  „         '"■'""■'    ''""'    '"""^1 

.■le,.tr„s,M„),.s '      \l,n,  „  r       V  '•""'''■"s>''-s.  J-'olci-k-af  for 

,    '  ,;     •\''"">"1»>).'  t.v,is,i.v   ii,   ,n„t,.ri„ls,  t„„„.i   ,„ 

h-;;;:.:: ::;;::;::;  ":;",;n"'"^ -^ -'"""-''"^ 

euie.  to  a  .„„,„,,„„ ., ,,:;,:,  t-ir^if-^:™"^  ^"'  """^- 

Cri.MI.VATID.V   AND   TRAXSCKSOFVCE 

'evw.  Bl,tnat;;:::,rt;^z:^:n^''r■•^:'- 
-K,  between  these  are  frontiers  IX^  "  ■  ir:;:!;^  7'""; 
-y    earr,    a    >.o,„    an,    sa.aeioi,s    pione:'";  ^f    r:;^ 
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irisfiint.  li,.  ,.„t,.,.s  „,„„,  ,.,.»„„m.s  s»  ricli  »,u\  ni,n,ir„l,l  th.il 
lie  finds  hiinsrlf  i,,  „„  ,.,„,,i,.,.,  beside  which  th-  tiehl  of  his 
'■"Hu'r  days  sinks  to  (l„.  nuik  ,.f  „  ,„,..•,•  provin,-,..  \Vh:-„ 
«kill  ot  han.l  rose  to  the  kindlins:  of  fi,v,  mankind  tlien  m.d 
there  spnwi:  fnnn  „  r.vdn,  shared  by  beast  an,l  bird,  to  a 
sphere  niHnitely  more  «ide  and  lofty.  To  abilitv  in  bestow- 
■"sr  tiirni  was  now  joined  power  to  ehange  not  forms  sinipiv 
hut  snbstane,,  then.seives      Tl,e  eraftsnnn,  s,.i/e,l  the  tranV 

t"nn,n;r  wand  of  the  eh  ..nist.     Kvery  day  h, ,.overed  n,.w 

and  frolden  iinalito's  in  lon^'  familiar  sand  and  elav  w<«,,l 
""'1  metal.  Tha.iks  to  tools  an,i  weapons  born  of 'tire  he 
)eean,e  so  nente  a.i  ohservcT.  so  orljrinal  an  inventor,  that  at 
leniith  h..  stroile  aeross  another  bonmbirv.  ami  snlnlued  that 
snbtler  knni  of  fire,  eleefrieity. 

r  velopnn-nt  from  monad  to  nian  iTiav  have  be.Mi  <lne  to 
a    ono:  ,er,es  of  step.s.  eaeh  short   and   halting.     Hut   in,.al- 
enlable  was  the  impetus  due  to  »  few  ,.poeh-makinff  .strides 
One  of  them  swept  man  over  the  barrier  lietween  the  fire- 
knidler    and    his    firele.ss    parents.      Another    .livided    Volta 
from   brother-physieians  who  ;razed  idly  at  th,.  lii;htnin.'  of 
the  sky.     Earlier  far  than  Volta  wa.s  that  distant  torefalher 
"t   Ins  who.  probably  in  sheer  fnn.  Hrst   prophesied   human 
spe,.eh.     There  was   .lonbtless   a   lonir    perio.l    dnrinsr   whieh 
the  ancestors  of  n.an.  in  e,mnn»n  with  other  animals.  eo„l,l 
utter  only  eri,.s  of  ras:,..  of  fear,  or  other  emotion.     One  dav 
let  lis  suppose,  the  jirowl  of  a  ti-er.  th"  ehirp  of  a  bird    v, '  ' 
mimicked,  and  a  new  kind  of  communicatien  bcuan      In  fh 
moment  human   laminaKe  may  have  taken   its  rise.     Words 
as  we  use  fliem  to-day.  express  .joy  or  dread    hatred  m-  love 
as  plainly  as  do  inarti,.ulate  cries.     But  words  stand  for  niueh 
else:     for    all     persons,     all     things,     the     abstract!,  :ns     of 
I>hi'osophers.  the  images  of  poets. 

Mimics  of  sound  had  brethren  who  were  mimies  of  form 
and  who  thus  rendered  another  supreme  service  to  th.Mr  kind 
I'rehistorie  man  serafehe.l  on  bone  the  outlines  nf  deer  an,l 


14 

sm,,.lihi.,l  h^Miri.  „t  an  <,«1  stoo.l  for  the  -Mu"  sound  which 

With  t),     .r.  '     "'"  ''°™  """  »"  alphabet, 

VMth  U.e  art  „i  wnt.njr,  slowly  acquired  and  perfected  it 
became  e»s,-  to  record  and  transmit  knowledge  Ion"  after  iL 
•Lseovcrcr  and  his  scribe  had  passed  awnv.  Thus  simp  •  did 
.>wm-n.  ,he.n,akin,  enter  upon  the  faenltV  of  1    ^^^^  '« '  h 

hi: ::  rr" :'"' ":  "^  ^'"•^•'"  "'^  ^"■'"'-  ^'^"'^  '-^  * 

sloul  b  h  '",'  ■^■'  *'""  '""■■  "™''«'  '"  """«'"-J  tones. 
should  be  heard  across  the  Andes  and  the  Alps. 


The  nr.,unent  here  bricHy  sketched,  and  brought  to  dat<. 
was  deve  .ped  by  the  present  writer  in  ••piamc^lectr  t  ! 
and  the  Camera,"    „i    ]<,00,     This    work    is    published    In- 
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Flame,  Electricity,  and  the 
Camera 

By  GEORGE    ILES 


A  iMiufise  iiceuunt  of  the  I'hii'f  asos  of  fire,  eleutrifity, 
aud  iilioto-riiphy.  The  striim  tiirhiiie,  tin-  proiluetion  of  in- 
ti'iisc  eokl,  the  Kontyen-ruy  uiiimratiis,  tliu  revelations  of  the 
sensitive  plate  direeted  to  the  sl<y,  the  wireless  telegraph,  are 
dei>ieted  and  explained.  It  is  demonstrated  that  ELfX"- 
TKIt'ITY  can  do  all  that  FIHE  does,  do  it  better,  and  then 
aeeoniplish  uncounted  taste  impossible  to  flame. 

Photography  is  shown  to  be  the  one  radical  departure  in 
representation  since  art  began.  In  days  of  old  an  object  had 
to  be  seen  before  it  could  be  pictured:  to-day  new  heavens 
and  a  new  e.irth  impress  their  images  first  in  the  camera  to 
declare  themselves  only  afterward  to  the  eye. 

Incidentally  a  new  argument  for  evolution  is  developed 
as  presented,  with  revision,  in  this  pamphlet. 

Profusely  illustrated,  $2.00.     Postage,  25  cents. 
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